Structural basis for discrimination between oxyanion substrates or inhibitors in aspartate-beta-semialdehyde dehydrogenase.
The reversible dephosphorylation of beta-aspartyl phosphate to L-aspartate-beta-semialdehyde (ASA) in the aspartate biosynthetic pathway is catalyzed by aspartate-beta-semialdehyde dehydrogenase (ASADH). The phosphate that is present to activate the aspartate carboxyl group is held in a separate and distinct binding site once removed and prior to its release from the enzyme. This site had been shown to be selective for tetrahedral oxyanions, with several competitive inhibitors and alternative substrates previously identified for the reverse reaction. Structural studies have now shown that the most potent oxyanion inhibitor (periodate) and a good alternative substrate (arsenate) each occupy the same catalytic phosphate-binding site. However, a rotation of a threonine side chain (Thr137) in the periodate complex disrupts an important hydrogen-bonding interaction with an active-site glutamate (Glu243) that participates in substrate orientation. This subtle change appears to be the difference between a substrate and an inhibitor of this enzyme.